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INTRODUCTION
Modern society is characterized by an economization of all aspects of life. Consequently, a basic understanding of economic issues is, increasingly, a key requirement for an educated citizenship (Jappelli 2010; Steiner 2001) . Logic supports the view that the economic education of individuals is important-for the individuals themselves, for the society, and for the governments that regulate economic policies for those individuals. Measuring the degree of a population's minimal economic knowledge (MEK)-that is, basic knowledge of the economic facts, concepts, and causal relationships needed for understanding and successfully participating in the economy-is relevant in several aspects with regard to individuals, makers of public policy, and effective reform.
First, the necessity for effective measurement of the general economic knowledge develops, in part, from the need to recognize that an information deficit exists. Measurement will reveal the breadth of the problem, which has much greater impact than the personal difficulties of individuals who have insufficient understanding of fiscal matters. Though having a low level of economic knowledge does not prevent individual citizens from taking action as if they were economically literate (Steiner 2001) , the lack of knowledge may, unfortunately, lead them to make unsound economic decisions (Lusardi/Mitchell 2011) . Consequently, a problem that occurs at the individual level-the lack of economic knowledge-has the potential to escalate into a problem affecting the global economy. For this reason, particularly, it is extremely important that the public (i) be educated about basic economic principles, (ii) be aware of current economic developments, and (iii) be able to understand the economic ramifications of government policies or political platforms. It is equally important to recognize the degree to which the public does-or does not-understand these matters, and this can only be accomplished through accurate assessment.
Second, although policymakers maintain an ideal of citizens as mature consumers (Federal Republic of Germany 2005; Reisch 2004 ), biases in laypersons' perceptions of policies are often due to inadequate economic knowledge (Enste/Haferkamp/Fetchenhauer 2009; Roos 2007) . Because public opinion affects government policymaking (Hill/Hinton-Anderson 1995; Page/Shapiro 1983) , however, it is important to increase the economic literacy of the population. For policymaking, when there is better understanding of causal relationships of the policies that improve individual and social welfare, or that are Pareto-efficient, those policies can gain greater acceptance within the populace (Huston 2010) .
Third, against the background of the world economic crisis, a number of governments are addressing educational reforms to advance economic education of the public. In order to do so, the economic education of elementary, secondary, and university students is undergoing reform by the governments of such nations as Germany, Great Britain, and France, using the framework of the Bologna Process. Education in general, as well as economic education in particular, is thus clearly an issue of political concern. In order to determine the efficiency of educational measures, the ability to measure Minimal Economic Knowledge (MEK) is an important tool. It may also provide a basis for decisions affecting future educational development programs.
The present study addresses the important issue of fundamental economic education, and aims to develop an innovative scale for testing the degree to which adult citizens satisfy these criteria for MEK. We support our paper with three studies: Study I uses a Delphi method approach to develop a questionnaire for assessing economic knowledge at the individual level; Study II tests the status quo of the general population's MEK and the influence of demographical drivers; and Study III analyses further exploratory drivers of MEK.
The paper is divided into five sections. Section 2 discusses the current level of research on economic knowledge and introduces our hypotheses. Section 3 presents Study I, describing the development of the MEK questionnaire by using the Delphi method. Section 4 describes the empirical Studies II and III, and presents the results. The discussion and conclusion are elaborated in Section 5.
LITERATURE REVIEW AND HYPOTHESES
Knowledge is traditionally defined as 'justified true belief' (Nonaka 1994) , and it is a 'critical resource that enables individuals […] to solve problems' (Evanschitzky et al. 2007: p. 272 ).
Accordingly, economic knowledge encompasses all knowledge that enables economic problems to be solved (Steiner 2001 ). The problems that must be solved by economic agents range from everyday purchase decisions to complex financial investment decisions, and the ability of those persons to make better decisions is a result of economic learning-gained through experience and through education (Steiner 2001; van Witteloostuijn 1990) . For our focus on minimal economic knowledge (MEK), we define the concept as basic knowledge of the economic facts, concepts, and causal relationships needed for understanding and participating in the economy. The understanding of these economic facts, concepts and causal relationships is likely to contribute to sound economic decision-making. If people do not know what is meant by conceptual economic terms on a linguistic level, they are unlikely to make good decisions. However, as we target the practical relevance of this focus on knowledge about the economy, we make a further distinction between knowledge about the economy and knowledge of economic ideas.
A clear understanding of MEK is conveyed by the relevant literature on economic knowledge and opinions. As a foundational issue, Walstad and Allgood (1999) demonstrate that the general public has little knowledge of basic economics, and that even college or university graduates who had taken an economics class could not correctly answer many basic economics questions.
Knowledge and opinions on current issues in American economic politics were also examined in a representative study by Blinder and Krueger (2004) . Their evaluation of nine knowledge questions revealed that the average responses were correct to a relatively high extent, but the standard deviation was relatively large (M=42.9%, SD=16.7). Participants' knowledge was dependent on their socio-economic status and level of political engagement. Among the demographic variables, an especially strong influence was seen for gender, race (white or black), age, and education. Enste et al. 2009; Jappelli 2010; Oehler 2012) . However, the specific economic knowledge relevant for the US is not entirely generalizable to other countries, given the differences in (economic) systems of various countries, and other sociological factors-for example, general education level and cultural meaning of the economy. Further, those studies target other or much narrower aspects of economic knowledge, such as the sub-area of financial literacy, which is defined as the ability to understand financial tasks and to make informed and effective decisions through an understanding of finances (Chen/Volpe 1998) . However, financial literacy is a very specific domain. In everyday life a broad range of economic literacy is needed, such as labor economics and consumption decisions. These differentials illustrate the need for a distinct questionnaire to measure economic knowledge in Germany.
Against this background, the aim of our study is to contribute to the economic literature by testing the level and drivers of economic knowledge in countries outside the US, specifically in Germany. We consider Germany a suitable subject of study for a number of reasons. First, Germany has a very large market economy, which means that economic issues hold great importance in national as well as international concerns. Second, with a 2011 gross domestic product of € 2,570.0 billion (Federal Statistical Office of Germany, 2012) it is the largest economy in the European Union and the fourth largest worldwide. Germany's role in the post-2008 economic rebuilding efforts remains very strong. Moreover, an additional reason for the value of observing economic knowledge in Germany is the restructuring of the higher education system that is taking place, which puts specific emphasis on preparation for employment in a global society, and for integrating students into a competitive international environment. In addition to Germany's participation in the Bologna Process, a strategic plan for reforming university systems across Europe, most sectors of the German educational system are implementing a progressive educational program (Jappelli 2010) . Educational reforms such as streamlining the program at gymnasia (the secondary school system that prepares students for university) by reducing the required attendance from nine years to eight, and restructuring the university diploma into a bachelor's/master's degree, have already taken place. Germany is clearly sensitive to the importance of (economic) education in the complex and increasingly global concerns for the professions. A third reason for looking at German economic knowledge levels is that, taking into account the reality that cultural and sociological factors may play a decisive role in economic education (Taylor 1997) , the strong cultural heterogeneity of Germany and, even more so, its history as a nation that was separated in the era when East Germany was under Communist control, makes it particularly interesting as a subject of study in this area.
Previous economic literature has not satisfactorily explained the development and drivers of economic knowledge in Germany. Our objective is to reduce this research gap by testing several drivers at confirmatory and exploratory levels, which we demonstrate through two studies-Study II, testing several confirmatory drivers and elaborating on their strength of influence, and Study III, investigating a number of exploratory drivers and their strength of influence.
Confirmatory hypotheses of Study II
Gender. Due to different types of socialization that take place within the family, academics, and the economy, gender is assumed to have an influence on levels of economic knowledge.
Accordingly, studies support the notion that economic understanding can be predicted by gender (Siegfried 1979 Christelis/Jappelli/Padula 2010; Jappelli 2010; Walstad/Larsen 1992). As well, research has confirmed that economic knowledge is related to education (Walstad, 1996) . We therefore predict that in Germany the more education a person has, the higher his or her MEK is (H 2 ).
Age. Though mental fitness increases with age, it reaches a peak level, after which it begins to decline (Baltes/Staudinger/Lindenberger 1999) . In the typical life span, physical strength and brain tissue increase up to age 40, or even 50 (Horn 1968; Kaplan et al. 2000) . With respect to (economic) knowledge, this suggests that the older a person is, the more that person knows, having over time accumulated personal experience with, and knowledge about, the economy (Gleason/van Scyoc 1995; Walstad 1997; Walstad/Rebeck 2002) . At a certain age, however, cognitive functions start to decline (Nilsson et al. 2009 ). With this diminishing of somatic tissue (Kirkwood 1990 ) and mental productivity, it is reasonable to expect that economic knowledge also declines (Bucher-Koenen/Lusardi 2011). We therefore hypothesize that in
Germany there is an inverted U-shaped quadratic relationship between age and MEK (H 3 ).

Exploratory hypotheses of Study III
A further goal of our research was to use an explorative approach to identify potential drivers of minimal economic knowledge. As a basis, we developed several investigative hypotheses regarding the effect that a person's origin, life experience, use of media, and social circumstance has on MEK level.
Socialization. Experience is necessary for the evolution of knowledge (Nonaka 1994; Popper 1984 A study by Walstad and Soper (1982) extends the relationship of location to that of economic knowledge, indicating that the size of the hometown has a positive effect on students' achievements in economics: The economics of scale in larger school districts may enable more economics course electives to be offered throughout a high school program, may permit the districts to hire better teachers, or allow for more specialized curriculum assistance' (Walstad/Soper 1982: p. 51 Economics course. An economics course should improve understanding of the economy (Walstad 1996) . It is logical to conclude that people with a higher level of economic education will have a higher MEK, because they have had more exposure to economic issues and should generally be better trained in economics (Gleason/van Scyoc 1995; Walstad 1997) .
As well, if the economics course was an elective, participation would reflect personal interest in the economy or economic matters (Walstad/Soper 1982 Yellow press and sensationalist television news. That a person makes an effort to be informed about the economy is important, but the level of economic knowledge will also depend upon the sources of information. We expect that the type of newspaper and television consumed will affect economic knowledge, and we hypothesize that in Germany readers of the yellow press have a lower MEK score than readers of 'serious' newspapers (H 9 ) and that viewers of
sensationalist television news have a lower MEK score than viewers of 'serious' news (H 10 ).
Opinion. We assume that a person's degree of economic knowledge will affect what he or she thinks about current socio-political topics (Caplan 2002; Walstad 1997) . With increased knowledge, people should be better equipped to understand the principles of the economic issues and policy making, and to form their opinions accordingly. We therefore assume that in Germany higher versus lower levels of MEK will be associated with differences in sociopolitical opinion (H 11 ).
STUDY I: SCALE DEVELOPMENT
Development of the MEK questionnaire
As mentioned, one aim of this article is to develop a valid scale for assessing the MEK of an individual in Germany. The basis for our scale development was the methodology used to develop a scale for minimal medical knowledge (MMK; Bachmann et al. 2007 ). Accordingly, we drew on the recommendations of economics and business professors who had been asked to suggest a range of economic questions. The objective was to produce a set of questions that represents different levels of economic knowledge, but that would be reasonable for people with only a high school degree and/or moderate interest in the economy to answer correctly.
1
We classified the questions by specific economic domains and types of questions. Minimal economic knowledge covers four domains: finance, labor economics, consumption, and state economics. Within each domain, we distinguished three kinds of knowledge according to our definition: facts (e.g., 'How high is the unemployment rate in Germany right now?'), concepts (e.g., 'What is meant by the liquidity of an enterprise?'), and causal relationships (e.g., 'What effect does a jump in value of the US dollar have on the German economy?'). On that basis, a first questionnaire with 24 questions (4 domains * 3 kinds of questions * 2 questions per category) was constructed. All questions have five possible answers, only one of which is correct. The correct answers yield one point and the wrong answers yield zero points. All points are totaled and then multiplied by the factor 4.17 (=100/24) to standardize the results.
The possible values of the MEK thus range between 0 and 100.
To validate the first version of the questionnaire, we obtained opinions from a committee of independent experts. Fourteen experts-colleagues drawn from business, economics, and finance-were invited to participate in a committee based on the Delphi method (Linstone/Turoff 1975) . Seven of those experts-six professors and one assistant professor-agreed (expert names and affiliations are provided in additional File 2 in the online materials).
In an iterative process, the experts then reviewed the questionnaire in a first round. We collected and compared their annotations and, based on their comments, modified the questionnaire.
To test the revised version of the MEK questionnaire, we ran a telephone pre-test, applying computer-assisted telephone interviews (CATIs) for a sample of 96 participants. First, the proportion of MEK was determined. The average MEK was M=58.5 (SD=14.2); values ranged from 28 -92. If sample participants had difficulty understanding the wording of questions, we adjusted the language. Some questions had to be replaced entirely because they were either too easy or too difficult to be answered by laypersons.
In the next step, we sent the revised questionnaire to the committee of experts, with indications of the amendments, as well as the results of the first survey, the results of which had been used to construct the final version of the questionnaire, as described above. The experts considered this set of questions to be valid for assessing minimal economic knowledge.
We then tested the final questionnaire in a second survey, interviewing 54 participants through CATIs. For this survey the average MEK was M=67.6 (SD=15.0) and the range was 36 -92. This difference of almost 10 points in mean MEK can be explained by the revised set of questions. All questions could be answered by between 10% and 90% of the interviewed participants. The second pre-test, using the final form of the questionnaire, effectively confirmed that the questions were neither too easy (>90%) nor too difficult (<10%).
Final MEK questionnaire
The terms "minimal", "economic" as well as "knowledge" are highly subjective and it is perfectly clear that these terms are interpreted differently. For this reason we ran a Delphi study to discuss and communitize those terms. We further put highest effort in putting together the questionnaire that fulfills the measurement of measuring this minimal economic knowledge.
On the basis of the Delphi study and the two telephone surveys, a final version of the questionnaire emerged (see additional File 1), with 24 knowledge questions covering four domains (finance, labor economics, consumption, and state economics) and three kinds of knowledge (facts, concepts, and causal relationships). We also established additional measures for Studies II and III in order to test the hypotheses.
Additional measures for Study II. Danaher and Crandall (2008) '3=Meister', comparable to master craftsman, '4=Abitur', comparable to A-Levels, '5=Studium', equaling university or college studies, '6=Promotion' equaling PhDs or professors). Additional items questioned income (net household income in €), information behavior, and self-assessment of economic knowledge. People were asked to rate their economic knowledge prior to the knowledge questions, and then were asked to rate it again after answering the knowledge questions, using a scale from '1=I belong to the worst 20% of the population' to '5=I belong to the best 20% of the population.' The purpose of asking participants to respond to this question twice was to capture the affective as well as the cognitive aspects of self-assessment, and to avoid common-method bias (Podsakoff et al. 2003) . for the question concerning causal relationships (see Table 2 ). State-related economics/concepts scored the highest rate of accuracy, and labor economics/causal relationships scored the lowest results. We also asked participants to indicate the sources of their economic information. Table 3 lists the percentage of use for the ten most frequently accessed sources. General news in print, television, and radio were the most popular sources of information, followed by specific radio broadcasts, television programs, and print media (newspapers or magazines) (Blinder/Krueger 2004) . On average, each participant reported three sources of information. The correlation between the number of sources a participant used and her or his MEK value was positive but small, r=.09). Discussions with friends or colleagues 28.9
Additional measures for
On-the-job training (e.g., internal continuing education) 11.1
Training in spare time (e.g., adult education, lectures) 9.8
We used a multiple regression analysis to study the linear joint contribution of the independent variables on minimal economic knowledge. We set up a regression analysis in order to examine the influence of gender, age, age-squared, highest educational degree, income, and region, which enabled us to estimate the individual influence of the drivers on MEK. A regression analysis on these three drivers led to the following regression equation:
Regression 1: predicts that education has a positive effect on MEK, and the results provide support for this as well (Regr. 1: β 2 =.34; Regr. 2: β 2 =.34).
Age followed an inverted U-shaped quadratic function first, with an increase peaking at an age of about 60 years. The average MEK for those in the 'young' age category (below 46 yearsas determined by a median split) was 57.9 (SE=0.56, N=669), while the average in the 'old' age category (46 years or older) was 60.8 (SE=0.57, N=645). Hypothesis H 3 , which proposes an inverted U-shaped quadratic relationship between age and MEK, is supported by the evidence that the parameter estimate for age-squared is negative (linear effect in Regr. 1: β 3 =.13 and Regr. 2: β 3 =.76; quadratic effect in Regr. 2: β 4 =-.63). The strongest driver of MEK was shown to be education (β 3 =.34), with gender the next strongest driver (β 1 =.22). 
Study III: Exploring drivers of MEK
GENERAL DISCUSSION AND CONCLUSIONS
Although research acknowledges the importance of economic knowledge in the general population, little is known about the extent and drivers of such knowledge outside the US.
The studies that comprise our project address the research gap by conceptualizing and testing minimal economic knowledge in Germany. As a result of our Study I, applying the Delphi method and calling on a committee of experts, we were able to create a questionnaire for assessing minimal economic knowledge of individuals in Germany. To test the status quo of the German population using the developed questionnaire, we conducted an empirical Study II with 1,314 participants. We found a severe knowledge deficiency of economic facts, concepts, and causal relationships in the population. Only a weak relationship could be found between self-assessment and the level of MEK, which is in line with previous studies (Walstad 1997; Walstad/Larsen 1992) . Participants who ranked their economic knowledge as good had, in general, higher scores than those who rated it as poor. However, as less than half of the sample correctly assessed their economic knowledge, the question of how to improve self-evaluation of knowledge arises.
The confirmatory drivers (being male, having a higher educational level, being older) made a positive contribution to economic knowledge. We found a gender effect, revealing that women had less economic knowledge than men. However, the magnitude of the difference is nevertheless surprising, given that women participate in the economy today much more than in past decades (Goldin 1994) . When results from time series are available in future research, it will be very useful to observe whether this knowledge gap diminishes. We find first evidence in our data that this huge gap between men and women declines: Male participants aged 60 years and older had a mean of 65.4 (SE=0.99, N=190), and females in this age group had a mean of 56.1 (SE=1.3, N=121). We therefore find a gender difference of ten points for participants older than 60 years. This substantial difference decreases to less than three points for the young: Male participants aged thirty years and younger had a mean of 57.3 (SD=1.27, N=134), and females in this age group had a mean of 54.8 (SD=14.46, N=114, p=.018) . A further consideration is that Ferber et al. (1983) and Lumsden and Scott (1987) suggest that the observed gender differences in economic tests may, in fact, be due to the multiple-choice format of the questionnaires used, noting that women tend to perform better on essay exams than men. Therefore, the differences in the gender results of the MEK questionnaire may also be due to the test format that we chose.
Access to education is a critical aspect in strengthening levels of MEK. People with a college or university degree demonstrated levels of MEK ten points above the average score. As is clearly observable from the regression analysis, and confirming indications from previous studies (Gleason/van Scyoc 1995; Walstad/Larsen 1992) , education is undoubtedly the strongest driver of MEK. From the standpoint that the general lack of economic knowledge must be overcome in order to develop a sustainable society (Stigler 1970) , the education system is an ideal platform for such an effort.
Another driver of MEK is age, which in our results follows an inverted U-shaped function, demonstrating that economic knowledge increases up to a certain age, and then begins to decrease. In line with prior research (Bucher-Koenen/Lusardi 2011; Nilsson et al. 2009 ), a decrease in knowledge can be observed after the age of sixty years, when people become more generally forgetful. Our results also closely align with the studies of Christelis et al. (2010) and Dohmen et al. (2010) , who show a positive relationship between cognitive abilities and economic decision making. Economic education should start at an early age, so that a lack of knowledge and understanding does not persist throughout a lifetime. It is important to consider age when analyzing a person's economic decisions, as the knowledge on which the decision making is based may already be declining. Economic decision making for the elderly may, therefore, necessitate a different kind of counseling than would be appropriate for younger people.
In Study III we posed several additional questions concerning possible drivers of MEK to a sub-sample of Study II participants. An area of inquiry related to their geographical influence-the settings in which participants have or currently do live, and the places where they have learned whatever they know of economics. People socialized in the former East German states had lower MEK values than people from the former West German states. The differences in both the educational programs and in the economic environments of the divided East and West Germany could explain the differences in MEK. Moreover, the knowledge of the people socialized in the former East Germany may continue to be affected by inferior economic conditions-noting that unemployment rates are higher and wages are lower in that region, still, than they are in the former West Germany (Lechner/Miquel/Wunsch 2007; Uhlig 2006) . Although this effect is relatively weak, if regional conditions are to improve for the people of the former East German states, it will be essential to increase their economic knowledge.
Our analysis also considered four location sub-groups: countryside, small city, mid-size city, and large city. Of all sub-groups, the population in the countryside had the lowest MEK scores. A reason for this could be that about 45 -49% of high school graduates from midsized or large cities had an economic education, compared to only 39% of those living in small towns or the countryside (Walstad 1997) . Inhabitants of small towns had higher MEK values than those living in the countryside, in mid-sized cities, or even in large cities.
Surprisingly, however, the MEK did not linearly increase with the size of the hometown. Walstad and Soper (1989) conjecture that the lower levels of MEK found in large cities (as compared to the higher levels of MEK for countryside inhabitants) may be the result of an economic education program that often faces greater disruption in the classroom, and a higher incidence of students from lower socioeconomic backgrounds, both leading to unsatisfactory outcomes.
Our results concerning the value of economics courses for MEK proficiency indicate that the existing training formats in economics (such as school or education center courses) do not function effectively, inasmuch as those students who took an economics course-and hence should have a better understanding of economic issues-did not achieve a higher MEK score.
In view of this, the development of innovative and successful teaching formats for transferring economic knowledge deserves special attention (Becker/Greene/Rosen 1990; Hanushek 2005) .
Given that people with a current reason to inform themselves about the economy evidenced higher MEK scores, it is also important to demonstrate the personal relevance of economic knowledge to the general public. The rationale behind this observation is that people will put more effort into accumulating information about the economy if they enjoy learning about it and if it has personal meaning for them (Schiefele/Schreyer 1994; Williamson/Wearing 1996) . Prior studies have found that personal interest has a strong influence on knowledge (Genova/Greenberg 1979; Tobias 1994) . Therefore, efforts to develop strategies for raising public awareness of economic information should incorporate evidence that economic knowledge does have important personal relevance.
The amount of television consumption presented itself as a driver to alter economic knowledge. Generally, the more television a person watched, the less economic knowledge she or he possessed. However, the more critical issue is the very strong effect on MEK scores that results from the source of information-the type of information that is conveyed. A difference of about ten points was observed between the higher MEK scores that resulted from 'serious' information sources, and the lower levels resulting from the sensationalist sources (for both television and newspapers). Clearly, this outcome confirms the logical assessment of sensationalist information sources as less useful mechanisms for conveying quality economic information. However, almost all such sources are unambiguously formats that aim to entertain, not to provide economic knowledge, so are not to be faulted for the lower quality of that information. Nevertheless, one could argue that people with a low level of MEK do not watch or read 'serious' sources because they are intellectually less able to understand them, and that those serious formats, as well, are not positioned to provide a better economic education for the wider audience. The key is to cue the audiences of the sensationalist sources to understand the level of information they are receiving. A strategic plan to advance MEK levels across the broader society would recognize the value of encouraging those persons who enjoy the sensationalist information sources to access other, more educational sources in order to develop a better understanding of economic issues.
Moreover, there is potential opportunity to use the successful format of the sensational sources to develop similar mechanisms that convey higher quality economic knowledge.
Our findings provide new evidence for the critical discussion of producing an economically literate population. Ignorance of economic issues seen in many segments of the population may be due to an inability to understand the basic vocabulary and principles of the economy-matters encountered in everyday events through news organizations, politicians, and even bank customer advisors (Blendon et al. 1997) . Even when there is an understanding of the importance of economic matters, the likelihood is strong that many persons do not engage with these issues simply because they do not understand the terminology. To overcome difficulties in comprehension, the economic news, the governmental or business policies, and financial decisions to make on an individual level must be transparent, and must be communicated in a way that is accessible for all segments of the population.
As is the nature of research, the present study has limitations. First, in the participant study we did not offer incentives for accuracy. However, on the basis on the study by Kenning at el.
(2011), who test the influence of incentives on the accuracy of price knowledge questions, we doubt that incentives would have improved the accuracy of responses. We realize that, as a first study, the unintended effects of the survey design, the brevity of the survey, and the limited range of questions cannot be excluded from consideration when interpreting the results. Further development of the topic and of additional questions or questionnaires to assess MEK is therefore needed.
Our goal was to construct a test that can be applied in a short time, which prompted us to limit the questionnaire to 24 knowledge questions that were chosen to serve as a scale for demonstrating understanding of economic facts, concepts, and causal relationships. Though the questionnaire was designed so that all participants should have been able to reach MEK scores close to 100, the average MEK was only 59. 
